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Pummelling PML Posttranslationally
PAGE 269
The PML tumor suppressor protein is important for senescence and is lost in tumors through unknown mechanisms.
Scaglioni et al. show that casein kinase 2 (CK2), a kinase frequently upregulated in tumors, directly phosphorylates
PML, thereby promoting its ubiquitination and degradation. Both PML mutants that cannot be phosphorylated by CK2
and pharmacological inhibition of CK2 enhance the tumor-suppressive functions of PML. These data identify a key post-
translational mechanism that controls PML protein levels and provide potential therapeutic opportunities for restoring PML
in tumors.
Nailing down the Hammerhead Structure
PAGE 309
Hammerhead ribozymes are small self-cleaving RNAs that have been the subject of
numerous biochemical and structural studies. However, their mechanism of catalysis
has remained controversial because most of the previous studies—performed using
the minimal, catalytically active construct—were conflicting. Here Martick and Scott
present a high-resolution structure of the full-length hammerhead ribozyme. Together
with biochemical data, the structure reveals how distal tertiary contacts prime the ac-
tive site for catalysis. These results resolve previously irreconcilable data and
present a unified mechanism of hammerhead ribozyme catalysis.
Keeping Crossovers Constant
PAGE 285
During the first meiotic division, crossovers between homologous chromosomes create new combinations of parental al-
leles and serve as a physical connection between chromosomes, which is required for proper chromosome segregation.
Each chromosome has at least one crossover and multiple crossovers are often evenly spaced. Interestingly, the number of
DNA double-strand breaks (which are required prior to a crossover initiation) is higher than the actual number of productive
crossovers. Martini et al. now show that reducing the number of DNA double-strand breaks decreases the number of un-
productive crossovers without affecting the number of productive crossovers. This phenomenon, which the authors call
‘‘crossover homeostasis,’’ provides insight into the mechanism of crossover control.
MutLa Makes the Cut in Mismatch Repair
PAGE 297
Fifty percent of hereditary nonpolyposis colon cancer kindreds harbor mutations that inactivate the mismatch repair
protein MutLa. Kadyrov et al. show that human MutLa is a regulated endonuclease. MutLa activation requires a DNA
mismatch as well as several factors important for mismatch recognition and repair. The MutLa-dependent incision at
the location of the DNA mismatch produces a strand break that can be used as a loading site for exonuclease I, which
then removes the mismatched base pair. These data finally reveal a molecular function for a long-known mismatch repair
factor.
How HDAC7 Regulates Vascular Integrity
PAGE 321
Histone deacetylase 7 (HDAC7) is a transcriptional repressor expressed specifically in
endothelial cells, which form the inner lining of blood vessels. Chang et al. show that
HDAC7 is recruited by the MEF2 transcription factor to repress the gene that encodes
matrix metalloproteinase 10 (MMP10), an enzyme that degrades the extracellular matrix.
In HDAC7-deficient mice, MMP10 is upregulated, resulting in embryonic death from
vascular destruction. These findings reveal a specific role for HDAC7 and its partner
MEF2 in the maintenance of vascular integrity and have important implications for under-
standing vascular remodeling during cardiovascular development and disease.Cell 126, July 28, 2006 ª2006 Elsevier Inc. 219
Dynein, One Step at a Time
PAGE 335
Due to its large size, cytoplasmic dynein—a microtubule-based motor protein—has
been difficult to study and the mechanism by which it transports cargo along microtu-
bules is poorly understood. Reck-Peterson et al. image single fluorescently labeled yeast
dynein molecules with sufficient spatial resolution to observe individual steps taken by
the motor as it moves along its microtubule track. The authors further show that this step-
ping behavior is produced by the coordinated movement of dynein’s two motor domains.
These results provide the basis for a model for long-distance cargo transport by cyto-
plasmic dynein on microtubules.
ERADicating Gaps in Protein Quality Control
PAGE 349 and Page 361
Misfolded endoplasmic reticulum (ER) proteins are eliminated by ER-associated degradation (ERAD). During ERAD, termi-
nally misfolded proteins are recognized, poly-ubiquitylated by ubiquitin ligases in the ER membrane, and subsequently re-
leased into the cytosol and degraded by the proteasome. Two studies in budding yeast provide further insight into how ERAD
works. Denic et al. describe an ER-luminal surveillance complex that recognizes and recruits misfolded proteins to an ER
membrane ubiquitin ligase complex in a glycosylation-dependent manner. Carvalho et al. identify three ubiquitin ligase com-
plexes that define distinct pathways for degradation of ER proteins with misfolded domains in the lumen, the membrane, or
the cytosol. Both studies extend our understanding of how ERAD substrates are recognized and targeted for destruction.
Autoimmunity versus Tolerance: a FOS-FOX Switch
PAGE 375
The forkhead transcription factor FOXP3 controls the function of regulatory T cells, which suppress autoimmune re-
sponses. Through structural and mutational analyses, Wu et al. show that FOXP3 and the inducible transcription factor
NFAT cooperatively bind DNA elements important for the function of regulatory T cells. Mutations in FOXP3 that interfere
with the NFAT:FOXP3 interaction also interfere with FOXP3 function in cells and in mice. Interestingly, NFAT:AP-1 (Fos-Jun)
complexes—which drive transcription of genes associated with T cell activation—can bind to the same DNA elements as
the NFAT:FOXP3 complex. Thus NFAT directs opposing programs of T cell activation and T cell tolerance by recruiting
alternate transcriptional partners, AP-1 versus FOXP3.
Sniffing out Chromosomal Crosstalk
PAGE 403
Individual olfactory sensory neurons in mice express only one of 1300 odorant receptor genes. This is an essential feature of
the organization and function of the olfactory system. Lomvardas et al. examine the colocalization of an enhancer element
on chromosome 14 with transcribed odorant receptor alleles that reside on different chromosomes. These observations,
along with genetic experiments, suggest a model of receptor gene choice through interchromosomal interactions. In
this model, a single transacting enhancer element may allow the stochastic activation of only one odorant receptor allele
in an olfactory sensory neuron.
Remapping the Route of HSC Differentiation
PAGE 415
Hematopoietic stem cells (HSC) undergo self-renewal as well as differentiate into mature blood cells. During differentiation,
HSCs produce non-self-renewing multipotent progenitors, which in turn give rise to lymphoid and myeloid progenitors.
Recent evidence proposed that an early population of cells derived from HSCs and marked by high expression of the
cell-surface marker Flk2 had lost platelet and erythrocyte progenitor potential. Here Forsberg et al. show that these Flk2-
expressing populations are fully multipotent. These findings are critical for creating an accurate map of cell-fate determina-
tion during hematopoietic development.
Illuminating the Function of Arc in the Visual Cortex
PAGE 389
It has been long known that Arc expression is induced by neuronal activity, but the function of
Arc is still mysterious. Using in vivo two-photon imaging of genetically modified mice, Wang
et al. visualize the patterns of neuronal activity induced in response to the orientation of a visual
stimulus for seven consecutive days. The study reveals that the Arc protein may function to
suppress neurons that respond to a broad spectrum of orientations while maintaining those
with a high degree of orientation selectivity. Theses findings suggest a physiological role of
Arc in sharpening stimulus-specific responses in the visual cortex.Cell 126, July 28, 2006 ª2006 Elsevier Inc. 221
